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CLAIMS 


What is claimed is: 


i; ^ A robotic domain reflectometry test system comprising; 


domain reflectometry instrumentation; 


a robotic arm; and 

a passive, high frequency probe assembly connprising a sigrral probe ar,d a 
g™„.probebavin,a.xe...on.a*_s.bJep,cb,sa.probeasse.b,y being a,ec.r«,.^ 

sa. .omain re^eCome.. — «on, an. b.ng ^ed, eleCcally conneCe. .o, an. reUao.e. ^ 
from lestpolnu on an elec^ical component to be tested by said ,obo«o arm. 

i 2 The system of Claim, addl.k>nall, comprising asecond robot, an. 

S pass,ve;hlgn.reguencyprobeassemb,yhav,nga,.ed,non-ad,.stab.pltchandbe,nge,e^2 
f connected to said domain re.ecto™^ Instrumentation, and being moved, eleotdcal, connected to, nd 
:l.mtes.po,ntson.ee,ec.r.alcomponenttobetestedbysaldsecondrobo.carm,wh^y 


dfflerenW domain refectome.^ tests may be perfcnmed on the electrical component 


: The system o. claim 1 wherein said probe assemb^ compdses a second signal probe ^, 
and a second ground probe having a «xed, non-ad,ustabie pitch, whereby d*ran.al domain 0, 


refle;tometry te^ts^may be performed on the electrical component. ^ ^ ^ 

4 The system o, claim 1 addlBonally comprising aprobe assemb^ changing sta«on 
aocesslbleby said roboticanm, said probeassemblychanglngstatlonco^mp..^^^^^^^^^^ 

25 of probe assemblies. 
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5. The system of claim 4 additionally comprising a_robotic control system comprising means 
for directing said robotic arm to acquire from said probe assembly changing station a probe assembly_ 
hiving a correct pitch'for testing of test_poi^ite^onhe electrteal c^mp^^^^ 

6. The system of claim 1 additionally comprising acalibration/verification station accessible 
by said robotic arm and comprising a calib rated jirline. 

7. The system of claim 1 wherein said system can test traces haying a length of between 
approximately 0.5 inches and 150 feet such that a standard deviation of domain reflectometry test result 
impedances is 0.03 ohms or less. 

8. The system of claim 1 wherein said probe assembly mimics electrical characteristics of^ 
coaxial structure. 

9. The system of claim 1 wherein said system can test components comprising dimensions 
of between approximately 5.25 inches x 0.5 inches and 36 inches x 28.5 inches. 

10. The system of claim 1 additionally comprising arobotic control^system comprising means 
for automatically planning testing of the electrical component by importation of computer aided design 
data for the electrical component. 

11. The system of claim 1 wherein said system recordsjmpeda^ delay 
and calculates a dielectric constant for each test point of the electrical component. 

v12. A probe assembly changing station for aroboticdton^ test system, said 

station being accessible by a robotic arm of said syste^i^^rid^tation comprising holders for a 
plurality of passive, high frequency probe assemblies affixable to an end of the robotic arm and from 
which the robotic arm can without human intervention afTix any of the plurality of probe assemblies. 
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13 The probe assembly changing station of claim 12 wherein each of said probe assemblies 
comprises a passive, high frequency probe assembly comprising a signal probe and a ground probe 
having a fixed, non-adjustable pitch. 

14. A robotic domain reflectometry test system comprising: 
^ differential domain reflectometry instrumentation; 

at least one robotic arm; and 

two passive, high frequency probe assemblies each comprising a signal probe. 
9 10 each said probe assembly being electrically connected to said differential domain reflectometry 
^ S instrument^on, and being moved, electrically connected to, and retracted from test points on an 
S electrical component to be tested by said at least one robotic arm. 

1 15. The system of claim 14 wherein said at least one robotic arm comprises a single robotic 
# arm holding both said probe assemblies. 

2 16. The system of claim 14 wherein said at least one robotic arm comprises two robotic arms 
2 each holding one of said probe assemblies. 


20 



17 The system of claim 14 wherein at least one of said probe assemblies additionally 
comprises a ground probe having a fixed, non-adjustable pitch with respect to said signal probe on said 
at least one of said probe assemblies. 

18. The system of claim 17 wherein both of said probe assemblies additionally comprise a 
25 ground probe having a fixed, non-adjustable pitch. 
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A robotic domain reflectometry test system compnsing: 
2^ domain reflectometry instrumentation; 

a robotic arm; 

a passive, high frequency probe assembly comprising a signal probe and a 
ground probe, said probe assembly being electrically connected to said domain reflectometry 
instrumentation, and being moved, electrically connected to. and retracted from test points on an 
electrical component to be tested by said robotic arm; and 

means for recording impedance and propagation delay for each test of the test 
points and means for calc^ an^T^ng a dielectric constant for each test of the test points. 

20. A robotic domain reflectometry test system comprising: 
\ domain reflectometry instrumentation; 

a robotic arm; and 

a passive, high frequency probe assembly comprising a signal probe and a 
ground probe, said probe assembly being electrically connected to said domain reflectometry 
instrumentation, and being moved, electrically connected to, and retracted from test points on an 
electrical component to be tested by said robotic arm; and 

wherein said system can test traces having a length of between approximately 
0.5 inches and 1 50 feet such that a sta^Tdl^ddeviatTon of domain reflectometry test result impedances is 
0.03 olims or less. 
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21 . A robotic domain reflectometry test system comprising: 
\ domain reflectometry instrumentation; 


a robotic arm; 

a passive, high frequency probe assembly comprising a signal probe and a 

ground probe, said probe assembly being electrically connected to said domain reflectometry 

instrumentation, and being moved, electrical, connected to. and retracted from test points on an 

electrical component to be tested by said robotic arm; and 

a calibration/verification station accessible by said robotic arm and comprising a 

calibrated airline. 

22. The system of claim 20 wherein said calibrated airline is selected from the group 
consisting of 28 ohm an^O^m NIST calibrated_ airlines. 


23 ' robotic domain reflectometry test method comprising the steps of: 
I providing to a robotic arm a passive, high frequency probe assembly comprising 

a Signal probe and a ground probe having a fixed, non-adjustable pitch, the probe assembly being 
W electrically connected to domain reflectometry instrumentation; and 

m with the robotic arm moving the probe assembly proximate to, electncally 

1 connecting the probe assembly to. and retracting the probe assembly from test points on an electrical 
20 component to be tested. 


' ^ A robotic domain reflectometry test method comprising the steps of: 
\ providing within reach of a robotic arm a probe assembly changing station 

comprising holders for a plurality of passive, high frequency probe assemblies; 

without human intervention affixing to an end of the robotic arm any one of the 
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plurality of probe assemblies. 
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AHobotic domain reflectometry test method comprising the steps of: 

providing to at least one robotic arm two passive, high frequency probe 

assemblies each comprising a signal probe; 

electrically connecting the two probes to differential domain reflectometry 

instrumentation; and 

with the at least one robotic arm moving the two probe assemblies proximate to, 
simultaneously electrically connecting the two probe assemblies to. and retracting the two probe 
assemblies from test points on an electrical component to be tested. 
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\26.' A robotic domain reflectometry test method comprising the steps of: 

providing to a robotic arm a passive, high frequency probe assembly comprising 
gnal probe and a ground probe, the probe assembly being electrically connected to domain 

reflectometry instrumentation; 

with the robotic arm moving the probe assembly above, electrically connecting 
the probe assembly to. and retracting the probe assembly from test points on an electrical component to 
be tested; and 

recording impedance and propagation delay for each test of the test points and 
calculating and recording a dielectric constant for each test of the test points. 
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27. A robotic domain reflectometry test method comprising the steps of: 

providing to a robotic arm a passive, high frequency probe assembly comprising 
a signal probe and a ground probe, the probe assembly being electrically connected to domain 

reflectometry instrumentation; 

with the robotic arm moving the probe assembly proximate to, electrically 
connecting the probe assembly to, and retracting the probe assembly from test points on an electrical 

component to be tested; and 

testing traces of the electrical component having a length of between 
approximately 0.5 inches and 150 feet such that a standard deviation of domain reflectometry test result 
impedances is 0.03 ohms or less. 

2fr^ A robotic domain reflectometry test system comprising the steps of: 

providing to a robotic arm a passive, high frequency probe assembly comprising 
a signal probe and a ground probe, said probe assembly being electrically connected to domain 

reflectometry instrumentation; 

with the robotic arm moving the probe assembly proximate to. electrically 
connecting the probe assembly to, and retracting the probe assembly from test points on an electrical 

component to be tested; and 

employing a calibration/verification station accessible by the robotic arm and 

comprising a calibrated airline. 


